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The Fluid Mechanics Effect on Combustion Enhancement of Lean Mixture for Plasma Jet Ignition
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This study clarified the combustion enhancement effect of lean mixture for plasma jet ignition. The hot gas jet was generated by
the plasma and was ejected after the plasma jet finished injecting. The hot gas jet and combustion development processes were
visualized by schlieren method and combustion pressure was measured.  The electrical discharging duration was very short whereas
the hot gas jet issuing duration was almost the same as combustion period, and the initial flame kernel and hot gas jet similarly
developed. Therefore the combustion enhancement effect of plasma jet ignition was mainly caused by the hot gas jet.
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. . . . Fig. 2 Discharging voltage and plasma luminescence area
Fig. 1 Igniter configuration. ratio as a function of time.
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Table 1 Diffusion flame development process (Orifice
diameter 1.0 mm and electrical energy 5.0 J (Gap 6.0 mm))
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C.C. means conventional combustion.
Left side shows hot gas jet and right side shows combustion
in each condition

= Conventional combustion
=== Cavity depth 5.0 mm

Cavty depth 3.0 mm
Cavity depth 7.0 mm

2 50
L
2 400
S
230
c
2
220
o)
g 10 Electrical energy 10 J
o #" Orifice diameter 1.0 mm
50 100 150

Time ms

Fig. 3 Combustion pressure records
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Fig. 4 Flame and hot gas jet height ratio as a function of
time.

Electrical energy
—4&—2.5 J(Gap4.0 mm) —e—5.0 J(Gap4.0 mm)
—0—5.0 J(Gap6.0 mm) ——5—10 J(Gap6.0 mm)

1
2 17 ;

8 g A n g r/

(] l A

s g %;: P s

.é i 3 "

28 6 A

&’ N

. 08

g Lo

% 06 J2N ,D/<Q

c ££:8>"

2+

£ oo4 % N

Z 3 Y

2 02

£

S 0. 10 20 30 40 50 60 0

Characteristic length L' mm
Fig. 5 Pressure increasing ratio and combustion
enhancement ratio as a function of characteristic length.



